The concept of value management (VM) is becoming more relevant to Sri Lankan construction industry. Value Management provides structured, documentable consideration of project stakeholders to ensure that projects are required, framed to satisfy values and sufficiently supported by all stakeholders to ensure successful completion (Austin and Thomson 2001). This is supported by the definition of Albert and Betty (1996) that VM is a structured, systematic, flexible, team oriented approach for assessing the relationship between function, cost and worth. The aim of this paper is to illustrate the development and increasing relevance of VM in the Sri Lankan construction industry in the last decade and to describe the VM systems which have developed within the industry. An outline also is given of the objectives of VM and the methods developed for the application of VM. The paper concludes with the identification of benefits of the process and justifying its relevance with brief case studies which had been carried out to demonstrate the success of the process.
Introduction

Background
Construction industry is important to the Sri Lankan economy. It has contributed 6-7 % of the GOP (Gross Domestic Product) over the past decade (Central Bank Report, 2002). It is estimated that construction industry is responsible for about 50% of the total GDFCF (Gross Domestic Fixed Capital Formation) (National Account of SL, 2002)
. It is also seen that construction generates other benefits including income, employment, tax revenue etc. Construction provides employment to about 4-5% average of those employed in the national ecoonomy (Sri Lanka labour Force survey, 2002).Therefore it is evident that construction industry makes a significant contribution to the economy of the country both in terms of production output and the provision of empolyment. As a result an efficiency of the construction industry is a crucial factor for the development of investment portfolio in new resource and manufacturing projects. A lower level of value generated from construction degrades the international competitiveness of the industry, discourages the level of investment in construction and presents an additional cost to projects. In current economic context it is necessary to identify initiatives that will eliminate the extra cost of construction (hidden-costs that do not contribute to value) for the future visibility of the industry itself and of the overall economy. To eliminate the extra cost element caused by this aspect of inefficacy, a cost reduction system must target to improving the quality of the decisions made throughout the life cycle of construction projects. In order to deal with these problems, it is important to focus on the value of the project throughout the project life cycle. This is possible through value management as indicated by the definition of Institute of Civil Engineers (1996): "VM addresses the value process during concept, definition, implementation and operation phases of a project.
It encompasses a set of systematic and logical procedures and techniques to enhance project value through the life of the facility". VM is used by electronics, general engineering, aerospace, automotive, construction and many other industries, and increasingly by service sectors (Winch 2000). There is evidence of VM techniques that have also been successfully applied to all types of construction from buildings to offshore oil and gas platforms, and for all types of clients from private industry to governmental organizations worldwide.
The first section of this paper provides the broader view of the Value Management based on the literature review and the second section deals with the VM techniques applied to Sri Lankan construction industry based on survey research carried out, by the writers.
Aims
This research aims at identifying and measuring the project and/ or design performance that can be achieved through the application of value management to construction projects.
Objectives
Implementing value management techniques, to improve the project performance is the primary objective of this research: This is derived through the following series of secondary objectives.
• 
Scope of Study
Most researchers as well as literature hold the view that significant benefits can be achieved through the application of value management at the early stages of a project. This is supported by the fact that cost, time and quality significant decisions are taken at the early stages of a project. This research will be limited to the building projects but applied through out the cycle of initial stages, design and construction and completion or post completion.
The Scope of the Paper
This paper primarily analyses the state of VM in the global industry today and reports the state of VM in the Sri Lankan construction industry. The paper presents the interim findings of a major VM research project undertaken by the researchers. The structure of the paper consists of a clear definition of VM, analysis of the VM process, the research methodology adopted, the state of VM in the Sri Lankan industry, identification of potential benefits of VM and VM process triggers followed by a perception into methods of developing VM practices in Sri Lanka and conclusion. In order to achieve best options of value or opportunities, it is important to consider the strategic phase of project and project value chain (Male and Kelly 1992). Small or large, the client has a strategic plan for the project.The size.complexity.client requirements are some of the parameters for the strategic phase..
Role of the Value Management
How is best value achieved or improved
A project may also be influenced by its relationship to the asset base of the client. How best value could be achieved in project development is shown in figure 3. • Information phase The initial segment of the study is devoted to developing a comprehensive understanding of the project and proposals. All relevant information pertaining to the project is gathered from all parties.
• Objectives phase Using the data provided in the information stage as a platform, detailed analysis of the project is undertaken. The VM process focuses on the analysis of objectives, which the project must satisfy.
• Functional analysis Phase Functional analysis forces a broader and more comprehensive understanding of the project by Stimulating intense discussion and by compelling the team to view aspects they might not normally have considered. Functional Analysis System Techniques (FAST) diagram is used as the technique for the evaluation of functions.
• Creativity phase Concentrating on the objectives/functions identified during the previous phase, appropriate techniques are employed to assist the group to generate alternative ideas of achieving the required outcomes. In this segment of the study the emphasis is on creating a large quantity of ideas with discussion and assessment held over to the next stage of the process. The creativity phase (brainstorming phase) is probably the most important phase of a VM exercise but it should be emphasized that all phases should be properly dealt with.
• Evaluation phase It is during this phase that detailed assessment of possible alternatives identified during the creativity phase takes place. Ideas are examined from a range of perspectives including capital cost, recurrent/ maintenance costs, impact on service delivery, aesthetics, functionality and overall performance. Ideas to be recommended for implementation or for further investigation are identified with responsibility for such investigation allocated to the VM participants.
• Development phase • The ideas/alternatives identified in the evaluation phase are technically developed and analyzed during the development phase by the participants and/or members of the professional team.
• Reporting and recommendation phase In this phase of the VM study the participants agree on the outcomes and recommendations flowing from the study and identify action necessary to keep the project on track and to meet key milestones. Each recommendation is to be tested against the objectives determined earlier.
Techniques of Value Management
This section analyses VM techniques in usages. ( 
Generation and development of alternatives ideas to enhance value
There are tools and techniques to use when it is difficult to make a decision. One may, for instance, set up a "value tree" or draw up a "decision making matrix". The techniques categorized under this title consist of techniques that first weigh evaluation criteria according to their relative importance and then score alternatives on the basis of the weighted criteria to determine those that are optimal.
Life cycle costing & whole life costing
Life cycle costing is a tool to be used during the development phase of a VM study. Whole life costing assesses the cost of an asset over its lifetime. This takes into consideration initial capital costs, finance costs, operational costs, maintenance costs and replacement or disposal costs at the end of its life. In calculating whole life costs all future costs and benefits are brought back to a present day value through the use of discounting techniques.
The approaches for Value Management
The success of VM lies in its methodical approach. However the focus of VM is not on cost but function and optimum value for money. It is an ongoing process and should be used to review continuously all aspects of the project against customer needs. There are many customer benefits in using the whole project team and involving end users, as appropriate and if possible. These include the advantages of better teamwork throughout the project and users taking a stake in the end result. There are a number of pre-requisites to ensure a smooth running of the approaches such as, willing participation, management support, an appropriate study team and experienced facilitator. 
The charette
This approach is undertaken at the end of the compilation of the brief, after the appointment of the design team but before design commences. Client representatives and the design team meet under the chairmanship of the value manager for one or two days. The value manager acting as chairman is termed the value management team coordinator (VMTC).
The 40 hour workshop
The 40 hour, five day workshop is the most widely accepted formal approach to value management and is seen as being quick and economical. It comprises the formation of a second design team to review the design at 35% of design or sketch design stage.
The Value Management Audit
This follows the same procedure as either a charette or the 40 hour workshop. Its objective is to give a corporate or public client a clear indication of the worth of a scheme or development inspired by a subsidiary. The parent organization may then appoint a value manager to carry out a charette in consultation with personnel from the subsidiary company and their design team. Alternatively, the parent company may appoint a value management team to carry out a full feasibility study after the proposed scheme has been developed to sketch design stage.
Guide to Research Tree
The previous sections examined briefly the VM process as applied in industry. This section and forthcoming sections will now focus mainly the research carried out by the authors. The research methodology, which was applied for this research, can be illustrated as follows ( Figure 5 
Pilot Survey
To obtain industry-wide perspective of Value Management a survey will be carried out among the large-scale construction organizations operating in the Colombo metropolitan area. This is justified by the fact that these are the organizations that have the capability of investing on VM. The survey will cover different stakeholders such as clients, contractors and consultants of the construction industry. Semistructured interviews will be carried out to collect the information on VM practices. This will enable the researchers to develop statistics as to the past status of VM application in Sri Lanka.
Case Studies
A systematic selection of case studies to achieve the objectives of research was adopted. Accordingly a total of six case studies were selected so as to correspond with the different VM stages of VP, VE and VA. For the purposes of comparison and evaluation all the projects were carefully selected to fall within the same procurement method and within the Colombo metropolitan area. 
Conclude findings investigation
Analyse the findings of investigations and introduce a procedure for application of Value Management to the construction industry.
Benchmarking
The term benchmarking has been adopted when the comparator is regarded as the best available. Benchmarking compares a snapshot of performance at a particular point in time. This indicates the current performance and the inherent potential for future performance.
In the above case studies the original time, cost and quality targets are taken as benchmarks.
• Time: The project duration established originally is taken as the benchmark for comparison. That is to identify time saving that can be achieved by the application of VM or to complete the project within the specified time period even after application of VM.
• Cost: The budgeted cost is compared with the analyzed figure achieved through the application of VM.
• Quality: Quality is a subjective measure. Therefore it is proposed to use the VM process as a quality assurance process that will ensure achieving required quality targets. Further, the method of procurement can affect quality of projects. Hence case studies having the same procurement methods were selected.
Current Status of Value Management in Sri Lanka
As discussed above, an enormous contribution to the economy of Sri Lanka can be achieved through the construction industry. When comparing with other countries, in Sri Lanka the application of VM in construction organizations is relatively new. At present a very few instances of application of VM can be found in the industry. Eg: A VM study was done to the project of World Trade Centre (Colombo) throughout the project After occupation also there were some studies carried out for energy saving, increased productivity in business, etc. by some consultants related to the same project.
According to research carried out by SAVE, application of VM ensures a minimum of 30% cost saving in projects (www.value-eng.org). However there are no such statistics available for the Sri Lankan industry. Further research by the authors hope to develop case studies primarily in terms of value analysis related to construction projects in Sri Lanka.
Reasons for the absence of Value Management
The initial studies and investigations indicate that there is very little evidence on application of VM in the construction industry of Sri Lanka. There are various reasons for the absence of Value Management in the Sri Lankan construction industry. A main factor could be the greater fragmentation of the industry.
Over the centuries as buildings have become larger and more complex with shorter programmes, a plethora of specialist professions have grown up, each as an individual profit centre arid each with its own private agenda for a project. Following are some factors that can be highlighted as potential factors to this situation:
• A key fact is that professionals do not share a common design environment. Furthermore, they have been educated separately in their isolated disciplines and accustomed to working independently. • According to the traditional contract that the contractor is not introduced to a project until it has been fully designed, when it is too late to bring construction expertise to the design process. • Under this regime, the architect, traditionally the consultant team leader, often takes an insufficiently detailed brief. • The Architect then interprets the client's brief according to his own design parameters, still without the benefits of early structural or services engineering input and most certainly without construction input, which will only be introduced much later. • The design professionals do not therefore act as a cohesive team throughout a project. They may well progress the design along a specific path only to discover that the budget has been exceeded or the scheme is not buildable and the project either needs drastic or a complete redesign. 
